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(54) HHCTPYMEHT JUIX XOJKMIHOft PA3JIATO TPYE 



tfaoflyiC HH C OTHOCHTCM K MeTBJUK)o6pa60 r nce l 

np wwWaWWO Ann oCptfionoi- onepcmi b rpy- 
Gu n moxbt Gbm HcnojMO»aao npa okootb- 
TftnwtoA oCpttonco nnnHHjxpw^ccxHX OTBepcndl 
ipy5 mi nmpomfeBMo- « tobhtwihmx nrrt- 
net motoaom fle^opMBioioHHore npatximm* 

OxOpHOBtHJW). 

IbBBCTBH KHCTpyMCKT ft/M pttW" Tpy<*> CO- 

PfipmxotA CTynciriiiy» onpotcy c mnpecco- 

BBHRUMN Id HBO Bt^^yVXnWM KOHLUM**. 
BB OOi OOpBBKB BbOlOTTMCBl tWOUIApRWCKM 

pBcnraca, b ctchscax onpaBKH - pWJnnww 

OTBCpCTKJI, BB TOpOBX KOJieil - pBJDttJMUO 

nB3M t cootitnanuiitoe* c oTwpcnwMM oaptBKH. 
HitCTpyMtHT chsGbcch chctcmo* noarm ptOcwci 
wwxocm b o6pa30Baioiue OTBepcnuMH * BBJB- • 

in. 
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PBantimrentROft cmbjkoh Mexny noBepxHocnio 
rpyOu m pa6o«DiMH kojtm»mh npw pa6ote tto- 
ro BHcrpyMt htb mnntrcM napoBoft cjtoh, 06* 
paoyiDGDoic* b pciymraTC narpcBa pa6o<KH 
aaupcocm b nonocTM HHCTpyMCKTa no tcmtic- 
paTypbi iopoo6pa30BaHHB f oh pa6oTacr tojt*ko 



20 



mo npcflBapHTejiBHO HarpcroMy no TCMncpaiypw 
ropmerp Ae^wpMHpoBaKH* Mcranna TpyCu. 

HefloctaTKOK.iroro RHcrpyMCHiB xbjuctcb 
to, vro ww nonroTOBKH k pafioTC oh TpeGy- 

CT BapJUQOI jpB0O«H XRJDCOCT»K> nOHOCTH H 

npcABainmnbHoA paawm aaxosHoro KOima 
xpytfu. Ha Bwxone 10 Tpyfiw nocnc okoito- 
hju npooecca paaoa<ai HHCTpyMCHT HarpcBarrca 
AO TOMnepBiypM bwhc napoo6po30Bamw pa6o- 

<*A XHAKOCTH, TTO BM3MBBCT OnpCOCnCHHWC 

Htyno6cTBB npx TKamymtaau Toswoctb o6pa- 

60T1CH OTBtpCTIIH T*KHM HBCTpyMCHTOM hcbw- 

coxa*. 

UbJXB .H306PCTCHJU - nOBWIUCHHC KaiCCTBa 

o6pa6oTKH* 

IloCTlMeHHBJI UCJIb flOCTHXaeTC* TCM, <*TO H> 
BCCTHNft HHCTpyMCHT, COflCp«lltHM nOJiyW OH- 

puKy c HacajrcHHMMH Ha hc« nc4>opMHpyx> 

UXKMH WCMCHTBMH, B CTCHK3X KOTOpOH BMROj> 

HeKbi paflHajibHuc oTBcpcnw, a Ha Topuax 
Ae$opMHpyiomHx 9jkmchtob, o6pamewnbrx onw 
k npyroMy, - pannamHbie na3bi, a Taicxe ho- 
ToqHHK f»6oqeti bquikocth ana nona«ro cc r 
o6pa30BaHHWC OfBcpcnwMH h naiaMH Kaiianw, 
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3 050878 
CHa5*eH cMOHTHpoeainrMM b pacrowe onpaB- 
km c B03Moxnocn>io occboto ncpcMtuicHiw no 
jiwm ujtokom c nopuiHCM, h*a HapyacHOH no- 
BCpxHocm KOToporo Buno/mena KOJibueBa* npo- 

TOW8, COCJDlHCHHaH C nOJlOCTbW HJTOKa H C 5 

o/uiHM K3 pajwaiibHm otbcpcthh onpaBKH, a 
nonocT* uiTOKa oocnKHCHa c rctoihhkom pa6o- 

ntH ttKOKOCTH, B K3MCCTBC KOTOpOH HCnOJIb30» 

* Bana cMa3MBawmafl acHAKOCTb. 

lb iepTC*e noxaiaH o6uikm bra npcnnarae- to 

MOrO HHCTpyMCHTa , pa3pc3, 
. HHcrpyMCHT coAep*HT Kopnyo-onpaBKy 1, no 
och onpaBKH BwnatHCHo iouiromp»nccKOC ot- 

BCpCTRC C paaMClUCHHWM B HCM nOABWKHblM 

oncMCHTOM - nonuM unoKOM 2 c nopiuHCM, 15 
BbmojmeiDfbiM 3aoaHo co uitokom. Ha nopu> 
lie BbmomiCHa KOJiMieBaa npoTOwa e $ cocah- 
iieinuw c noJiocTbio ^ mroKa. B cTeincax ort- 
paBKH npenycMorpcHM pajwamiiBic otbcocthh 
a fljw noABoru cMaaoTOoft 5Khakocth k nasaM 20 
5 in iopuax AetfcopMHpywuiHx 3HCMchtob 3. 
UItok, ycTanoBncHHMil c bo3mo)khoctwo bo> 
BpaTHo-nocTynatcjiMioro roiaccinw b nojioctn 
onpaBKH oTHOcirrejiMto pajwanvHMX oTBepcmfi 
b crtincax, npcneAOBaTCJiMto pacnpcucmrcr no- 2J 

TOK CMaOOHKOH XKAKOCTH K 30H3M o6pa6oTXH. 

Pa6oiHC 3J1CMCHTU 3 c yBcmnHBaiomHMHca 
k BMXony HHaMcrpaMH nocaacetfbi m njumHAr 
pHMcacyx) «acrb onpaBKH, nnoiHOC npH*anie 
apyr k npyry pa6owx djicmchtob r yAepxajoie^ 
kx b taxoM coctohhhh o6ecne<otBacTCJi raftKofi 
4, HaBinriHBaionxeHai Ha ncpcmnoio qacTb on- 
paBKH* 

PaGoiy HHCTpyMcina mokho npocncAHTb Ha 

ITpHMCpC oGpaCOTKH OTBCpCTHH njWMCTpOM 

70^^mm npH npomnreaKHH saroTOBicH H3 Tpy-* 5 

6bJ C AH3MCTpOM OTBepCTHJl 67 MM R TOJnUB- 
HOH CTCHKH 10,5 MM, M8TepHaJl - AHpKOHHH- 

hhoGhcbmh enraB msdkh 3-125. 

06pa6oTxa npoR3BOAHTC* Ha BcpnocanbHOM 
npcccc MoacnH 11-6330 c ycmmcM 100 tc 
HiicTpyMCHT saKpenjwcTCH b BcpxHCfi TpaBcp- 
cc npecca, orBcpcrnc b Tpy6c paaaawT Ha 
pa3Mcp 70 4 °' n ?a4 c na6opoM pa&WHX mcmcm- 

TOB Jt Rapy^KHMMH HRflMCTpaMH COOTB€TCTBCHHOI 

6730; 68,75,7035; 70.55; 70.06 ♦ 70,08 mm. 45 
ripH o6pa6once HapyacHMH AJWMerp Tpy6w jtbc- 
niPDiBacTai ao 90 mm, ynpyra* ycaAxa coctbb- 
jwct 0,47 - 0,52 mm, Bcmmma ynporoeHHo- 



TO LMO« - 1000 MOO MKM. ripH ABHtfC- 

hhh HHCTpyMCHTa biih3 npH nonxoAe k Bcpx- 
HCMy Topuy saroTOBKH 5 b urTOK nocTynacT 
CMa3omiaii xmaKOCTb (Macno HHAycTpnajibHoe 
20-30), koto pan HanpaB/wcTOi uepe3 paAHanv 
Hbic OTBcpcnw b onpaBKC k paAHajibHMM na- 
3aM Ha iopuax ncpBoro Ae<|>opMHpyiomero 

3nCMCHTa* ripH nOCJICAyiOWCM ABH5KCHMH HHCTpy- 
MCHTa BHR3, UTTOK ncpCMCUiaCTCH BBCpX R 

nocncAOBaTCJTbHO pacnp|ACJWCT cMa30<oryio xhj* 
Kocrb K Ac4>opMRpyiouuiM sneMCHTaM. ripn o6» 
pantoM xoac HHCTpyMCHTa nnoK B03BparuaeTC4 

B HMXCHCC HCXOAHOC nonOXCCHlie, ACT3JIb H3BnC- 

KaeTCH H3 onopHoro craKana h uhxa noBTopn- 

CTCH. 

3k OHOMHHC c khmt 3<M>ckt ot Rcnojn>30BaHHii 
npeAnaraeMoro HHcrpyMCHra npn hstotobjickhh 
KOMTUicKTa actIjich Ha annapaT COCTaBJWCT 
50 twc, pytj. 3a ctct yMeKbUJCHHJi npHnycxoB 
npn oKOHqatcnbHOH o6pa6oTKC h saMCHbi one- 
pauHH pacro'OCH OTBepcnw Ha Ae<t>opMauHOH- 
hoc n poTHrHB ame 6c3 chjithh Merajwa. 



OopMyJia H306pCTCHH* 

HHcrpyMCHT aim xoaoahoh pa3Aa«m Tpy6, concp- 
xaturol nojryio onpaBicy- c hbcuicchhumh Ha nee A^ 

(J>OpMHp>TOmHMH 3J1CMCHT3MH, B CTCHKaX KOTO- 
pOH BMnoAHemi paAHanMfwe OTBcpcnw, a na 
TOpuax Ae4>opMRpyfoa0ix shcmchtob, o<5paineH- 
hmx oahh k ApyroMy - paAHajibHwe na3bi, a 
Taxxce HCTOHHHK pa6oneft xchakocth AA* noA> 
to ee b o6pa30BaHHbte OTBepcnuiMH H naaaMH 

XaHBAbl, OTJIHiawmHHCJI tcm, 

«tto, c uenBio noBMiiieHHH Ka^ccTBa o6pa6oTKH, 
oh caa6)rcH cmohtr dob a khmm b nojiocrn on- 
paBKH c BO3M0MKKTO0 occBoro nepeMewcRM 
noAMM tnroKOM c nopumeM, Ha HapyxHoA no- 
BCpxHocm KOToporo BbAionHCHa KonbUCBaH npo- 
To>oca, coeAHHCHHafl c nonocTbw uxTOKa h c 

OAHHM R3 paAHaAbKbDC OTBepCTKH, a nOAOCTb 
UITOKA COCAHHCHB C HCTOTOHKOM paGoiCH JKHAr 
KOCTH, B KaieCTBe KOTOpOH HCnonb30B3Ha CM3- 
3WBfl»maa XHAKOCTb* 

HCTOVOtKH HH(t>OpMaUHH, 

nprwm>fc bo bhhm3Khc npH 3Kcncpnoe 
1. ABTopcKoe cb HAeTe nbCTBo CCCP N* 614862. 
kju B 210 4IA)2, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press- fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 nm. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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